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Unesterified fatty acids constitute a small but very labile pool of the brain lipids (Rowe, 1964; Lunt & Rowe, 1968 ,1969 ,1971 ; Bazan &Joel, 1968;  Bazan, 1971) . Electroshock and certain convulsive drugs increase the concentration of unesterified fatty acids in brain (Bazan, 1970 (Bazan, , 1971 , and it has been suggested that they may be involved in the changes in membrane permeability that accompany synaptic transmission (Lunt & Rowe, 1971 ; Vyvoda & Rowe, 1973) . The source of the acids is not yet known. Vyvoda and Rowe (1972) showed that guinea-pig brain contained mono-, di-and triglyceride lipase activities, whose action on exogenous substrates is modulated by neurotransmitters, and Gullis & Rowe ( 1 9 7 5~) have reported the presence of a phospholipase A2 in guinea-pig synaptic membranes, which is also sensitive to neurotransmitters. It is probable that, under conditions of increased transmitter release in vitro or in vivo, the hydrolysis of neutral glycerides and phospholipids contributes markedly to the unesterified fatty acid pool. We have previously shown, however, that, under non-stimulated conditions in rat cerebral cortex in vivo, fatty acids appear to be incorporated into neutral glycerides and phospholipids, rather than being derived from them (Bonser & Lunt, 1976) . We suggested that an alternative source of the unesterified fatty acids may be a long-chain fatty acyl-CoA hydrolase activity. The presence of such an activity (palmitoyl-CoA hydrolase; EC 3.1.2.2) in brain has been known for some time (Srere et al., 1958; Vignais & Zabin, 1958) . If, as suggested previously (Bonser & Lunt, 1976 ), a long-chain fatty acyl-CoA hydrolase activity contributes to the maintenance of the brain pool of unesterified fatty acids it may be that the enzyme activity is sensitive to neurotransmitters or to cyclic nucleotides, as is the case of the phospholipase A2 described by Gullis & Rowe (1975a,b) . ., Mg2+; 0, Ca2+; A, albumin.
VOl. 4 BIOCHEMICAL SOCIETY TRANSACTIONS
The concentration of long-chain fatty acyl-CoA esters in rat brain was found to be 12.5+0.42nmol/g wet wt. (mean? s.E.M., 14 determinations). The long-chain fatty acylCoA hydrolase activity was measured in a 17500ga,. supernatant fraction of rat cerebral (1972) . The enzyme exhibited a broad pH profile with maximal activity between pH8.0 and 8.5. The K,,, of the enzyme for palmitoyl-CoA and oleoyl-CoA was 1 . 4~ 1 0 -6~i n each case. The results in Fig. 1 demonstrate that the longchain fatty acyl-CoA hydrolase is inhibited both by Mgz+ and CaZ+. Bivalent cations probably complex with the pyrophosphate group on the CoA molecule, producing a compound that is a poor substrate for the enzyme. Fig. 1 shows that the enzyme is also inhibited by bovine serum albumin. Inhibition is probably due to binding of the acyl-CoA substrate, since the inhibition can be reversed by adding excess of substrate. Long-chain fatty acyl-CoA hydrolase activity remained unaffected by adrenaline, noradrenaline, 5-hydroxytryptamine, acetylcholine and carbachol at concentrations ranging from 10 to 1 0 0~~. The hydrolysis of palmitoyl-CoA by the enzyme was not affected by the addition of palmitic acid at concentrations up to 1 0 0~~. Table 1 shows the subcellular localization of long-chain fatty acyl-CoA hydrolase. Between 75 and 80% of the total enzyme activity can be recovered in the 1OOOOg,,, supernatant. Approx. 10% of the activity is associated with the crude mitochondrial fraction. The crude mitochondria1 pellet from the lOOOOg,,. centrifugation was osmotically shocked by homogenizing it in distilled water, as described by Lapetina et al. (1967) . The shocked pellet was then centrifuged at lOOOOOg. , . for 1 h. Approx. 75 % of the enzyme activity associated with the mitochondria1 fraction was recovered in the lOOOOOg, , , . supernatant. These results indicate the enzyme is soluble.
Brain has a higher long-chain fatty acyl-CoA hydrolase activity than other tissues (Kurooka et al., 1972) . It is still possible, however, to isolate long-chain fatty acyl-CoA esters, suggesting some sort of control or compartmentalization of the long-chain fatty acyl-CoA hydrolase in oivo. The concentration of unesterified fatty acid in rat cerebral cortex is approximately 0.96~mol/g wet wt. (Bonser & Lunt, 1976) , and hydrolysis of long-chain fatty acyl-CoA esters post mortem could only account for approx. 1.3 % of this yield. A rapidly turning-over pool of acyl-CoA esters coupled with the hydrolase activity could, however, make a significant contribution to the unesterified fatty acid pool. The soluble enzyme preparation used in these studies showed no stimulation by neurotransmitters, but the possibility remains that control of the enzyme may be achieved in the intact cell via a cyclic nucleotide system such as has been reported by Gullis & Rowe (1975ab) for the phospholipase A2 activity of guinea-pig brain.
R. W. B. thanks the Wellcome Trust for the award of a Research Training Scholarship.
Vd. 4 
